Imatinib mesylate induces cisplatin hypersensitivity in Bcr-Abl+ cells by differential modulation of p53 transcriptional and proapoptotic activity.
Imatinib is highly effective in inducing remission in chronic myelogenous leukemia (CML). However, complete eradication of the malignant clone by imatinib is rare. We investigated the efficacy of combining imatinib with cisplatin. Inhibition of Bcr-Abl by imatinib induced a hypersensitive phenotype both in Bcr-Abl(+) cell lines and in CD34(+) cells from CML patients. Importantly, cisplatin sensitivity of leukemic cells harboring an inactive Bcr-Abl greatly exceeded that of Bcr-Abl(-) parental cells. The cisplatin response of Bcr-Abl(+) cells treated with imatinib was characterized by an impaired G(2)-M arrest and by rapid induction of mitochondrial cell death after the first passage through G(2). Imatinib abrogated ATM activation on cisplatin selectively in Bcr-Abl(+) cells. As a consequence, phosphorylation of p53 on Ser(15) and its activity as a transcription factor was significantly diminished. Furthermore, p53 accumulated predominantly in the cytoplasm in Bcr-Abl(+) cells treated with imatinib and cisplatin. Silencing of p53 significantly reduced sensitivity to cisplatin in imatinib-treated Bcr-Abl(+) cells, indicating that p53 retains its proapoptotic activity. Simultaneous downregulation of Bcl-x(L) was an additional requirement for cisplatin hypersensitivity, as p53-dependent cell death could be antagonized by exogenous Bcl-x(L). We conclude that imatinib sensitizes Bcr-Abl(+) cells to cisplatin by simultaneous inhibition of p53 transactivation, induction of p53 accumulation predominantly in the cytoplasm, and reduction of Bcl-x(L).